Abstract Asthma disproportionately affects low-income, minority youth, with notable disparities among children <5 years of age. Understanding the perceptions of urban community health centers (CHCs) regarding treating young children with asthma could improve care for these patients. This study uses data from semi-structured focus groups with staff from eight urban CHCs. Themes emerged in three domains. Within the parent/family domain, providers noted low rates of follow-up visits, low health literacy, and-for young children specifically-misunderstanding about the diagnosis. At the CHC level, providers needed more staff, space, and comfort with applying the guidelines to infants and young children. CHCs reported asthma registries, population health oversight, and an asthma champion improved care. At the system level, providers wanted improved communication with emergency departments and community outreach programs. Reducing these multilevel barriers may improve care.
also mirror patterns of neighborhood socioeconomic disparities. Neighborhoods with the highest proportions of racial and ethnic minority residents (i.e., Roxbury, North Dorchester, South Dorchester, Mattapan) have the highest percentages of children living in poverty [4] . These neighborhoods also have the highest rates of asthma morbidity among young children [4] .
Reasons for asthma disparities are multifactorial and more than just geographic. They include individual-level factors such as genetic susceptibility [5, 6] , and familylevel factors including patterns of health care utilization [7] , maternal depression [8] , and language and literacy issues [9] . Factors at the home/environmental level that contribute to asthma disparities include increased exposure to environmental tobacco smoke [10] and the presence of cockroaches, rodents, and mold in substandard housing [11] . At the community level, neighborhood deprivation and community violence are known risk factors for asthma morbidity [12, 13] . Additionally, quality of health care can be an issue in terms of underdiagnosis of asthma [14] , provider adherence to guidelines [15, 16] , and communication barriers (language, cultural, and otherwise) between providers, patients, and families [17] . Perceived challenges faced by asthma clinicians may be an area for improvement and therefore warrant further investigation.
Because of the asthma disparities for children under 5 years of age described above, this study examines the perspectives of medical providers regarding the scope of problem and factors associated with successes and challenges of managing asthma for children age 0 to 5 in Boston. We report results from focus groups with patient care teams (e.g., physicians, nurses, social workers, care coordinators) in eight community health centers in Boston neighborhoods with the highest rates of asthma morbidity. This investigation was part of a larger NIHfunded needs assessment of pediatric asthma disparities for young, low-income children of color in Boston.
Methods

Study Recruitment and Participants
In January 2016, the study team contacted medical directors and/or known asthma champions (physicians, nurses, and/or care coordinators identified as having a leadership role in asthma care) at community health centers (CHCs) in Boston, specifically targeting health centers located within the neighborhoods with the highest rates of emergency department (ED) asthma visits for children age 0 to 5 years [4] . Investigators e-mailed CHCs an invitation to participate in a Bneeds-assessment focus group with care providers and staff to discuss experiences, challenges, and successes regarding caring for infants and young children with asthma.^Focus groups were held at participating CHCs between January and April 2016. Lunch was provided, but there was no other form of compensation for participation.
Focus Groups Eight focus groups were conducted using a semi-structured interview guide. The focus groups varied between 30 and 50 min. They were cofacilitated by a physician who is a content-expert in pediatric asthma, and an experienced qualitative researcher. The sessions were audio recorded, and a member of the study team took notes. This study was approved by the Boston University Institutional Review Board, with a waiver of documentation of consent.
Interview Guide The focus group interview guide was developed and revised by a multidisciplinary team that included a primary care pediatrician, a pediatric pulmonologist, a certified asthma educator, the director of asthma services from the Boston Public Health Commission, and a qualitative researcher; the interview guide was then reviewed by a health research and policy organization with asthma expertise. The goals of the interview guide were to facilitate discussion about (1) perceived burden of caring for young children with asthma at the CHCs, (2) specific resources and barriers that exist at each CHC to facilitate and/or hinder optimal asthma management, (3) comfort diagnosing and treating asthma in this age group, (4) familiarity with available resources to help families, and (5) a hypothetical wish list to address perceived gaps in asthma care for young children. The interview guide is attached in an online supplement.
Data Analysis Audio recordings from each focus group were professionally transcribed by iTi, Interpreters, and Translators, Inc., of Manchester, CT. The transcripts were analyzed using NVivo qualitative data analysis software (QSR International Pty Ltd., version 10, 2012) . Using a grounded theory approach [18] , four members of the study team independently open-coded the initial three transcripts to develop conceptual categories of interest and met together to develop a full coding scheme. Three members of the study team independently coded all remaining transcripts using the coding scheme, and using an iterative process discussed new categories that emerged in the transcripts. During this process, themes were compared across focus group transcripts for alignment. More specified central themes emerged through this iterative process.
Results
Of the 13 CHCs, we invited to participate in focus groups, eight accepted with a total of 77 participants. Focus groups ranged in size from 5 to 20 participants. All focus groups included participants (herein referred to as Bproviders^) from several disciplines such that all groups included physicians and nurses and some combination of the following: nurse practitioners, social workers, care managers, navigators, community health workers, and health center administrators. Table 1 summarizes the characteristics of the CHCs that participated in our study. We did not record information about the characteristics of individual focus group participants to maintain confidentiality.
Final themes from the providers were grouped into the following three domains: parent/family, within clinic, and system level. Those domains each had central themes that emerged as central barriers to sufficient care (see Table 2 for additional direct quotations related to themes described below): Parent/Family-Level Themes Inconsistent Follow-Up-Episodic Sick Care Only Clinical staff report low follow-up rates for young children with asthma, with most visits occurring in the setting of episodic sick care. As one provider noted, BFamilies aren't answering. We schedule the appointment. They don't come up. They don't follow up for another appointment. They call us when they need, when it's an emergency. Like, they don't have their albuterol, and they need to be seen.Ĉ linical staff attribute low attendance at follow-up visits to the resolution of acute asthma symptoms, and caregivers' lack of recognition of the importance of the follow-up appointment. Physicians and nursing staff report that asthma teaching is more effective during a non-acute follow-up visit, when the caregiver can focus more on learning about asthma treatment and management. However, there is often low attendance at nonacute visits.
Low Health Literacy/Language Barriers Providers cite low levels of parental health literacy as a barrier to optimal asthma management. This was true for English-speaking families as well as those for whom English is not their first language. Clinicians describe having low confidence that parents of young children understand that child's asthma diagnosis or treatment, and explain that parents frequently confuse their child's medications. As one provider explained, BI think the thing I find challenging is if there's the children under five… a lot of times they don't get it. I mean, they need it-parents need teaching… so they can show their kids. That's the hard part...I feel like they don't understand it. It has to really be like 'asthma for dummies,' you know?P roviders reported that low health literacy in the parents and a lack of understanding about asthma was often exacerbated by the mixed messages parents receive during health care encounters, as described in the section below. As this provider states, BAnd some of it is on us too because I know… I'm often hesitant to diagnose asthma the first couple of times. So, I'll be like hemming and hawing, and then the families end up a little confused because I don't have it clear in my mind either.B ecause many patients come in only for sick visitsoften in a variety of settings (same-day sick clinic, the ED, etc.)-families encounter multiple distinct providers who give parents different labels for their child's respiratory illnesses, leading to confusion and lack of comprehension of the seriousness of the asthma diagnosis. This is discussed in greater detail below.
Provider/CHC-Level Themes
Pragmatic Space/Staff Issues Clinicians report needing more staff and more space to provide adequate care to asthma patients. This is particularly true when a child is receiving treatment for an asthma exacerbation which can occupy an examination room for several hours at a time.
BI think we have a lot of patients that come in acutely ill, so then they end up having [nebulizer] treatments and sometimes ending up… in the ER. So that can really have an impact on our session flow… it delays the session. It delays the rooms… And we have other patients that may be waiting.P roviders state that they want to provide more education, but often lack the time and staff to provide that education during an appointment.
Physician Management-Diagnostic Uncertainty and Application of Guidelines Resulting in Mixed
Messages Despite specific recommendations in the National Asthma Education and Prevention Program (NAEPP) guidelines regarding the diagnosis, initiation, and adjustment of therapy for children in the 0-4-and 5-11-year age groups [19] , some clinicians report confusion or lack of confidence about executing those guidelines with young children, especially for children under 2 years of age:
Provider 1: B… I think I would shy also away from the diagnosis unless it's persistent past like four or five.^P rovider 2: BIt's interesting, though, because when you put in the diagnosis coding you put 'reactive airway [disease],' it automatically lumps it into 'asthma.' Right, it changes it, so even that kind of pushes you... All of our forms for albuterol automatically populate with asthma as opposed to 'reactive airway,' so...P rovider 1: B… All the patient guide material that we now have to use also doesn't use the terminology correctly. Or not correctly. I don't know if it's correctly.T here are concerns that providers may be documenting asthma symptoms and visit diagnoses in a heterogeneous way (Breactive airway disease,B wheezing,^Bbronchiolitis^) and that there is a reluctance to take the formal step of adding Basthma^to the Problem List of younger children even after multiple visits for recurrent respiratory symptoms. There are concerns that documentation inconsistencies in the electronic medical record do not accurately represent a child's asthma history, potentially contributing to under-diagnosis and Table 1 Characteristics of the patients served by the participating community health centers The families aren't answering. We schedule the appointment. They don't come up. They don't follow up for another appointment. They call us when they need when it's an emergency. Like, they don't have their albuterol, and they need to be seen. But I think if we have more of a scheduled follow-up plan then things will be better, and we would see less ER visits in lots of them.
Low health literacy/language barriers
RESPONDENT: I think more innovative educational materials for the parents, and even educational materials that are geared to the age of the child. You know, we used to get coloring books and, you know, the children, the parents could read the story, and the children could color. We don't get any of those materials anymore. And so being able to have those materials, even if you can put them in the lobby and while they're sitting there they grab the book and the kids color. They can be reading to them. But, you know, I used to find that was really, really informative. The other thing I found with our population is they're visual learners. And so being able to have the right type-even if you have videos or, DVDs that they can watch, educational materials that they can understand at their level-those are really important tools of education. RESPONDENT: I think language accessibility, like having information in Haitian Creole, would be very helpful for a subset of our population… it's just I think the hardest cases are, at least for me, the families who just are not understanding, even when you try to use the Language Line... There is a variety… RESPONDENT: Yeah. I think also sometimes it can be confusing because we might-like, typically you're going to see one of these children acutely, and it might not be their own doctor who's seeing them… In any pediatric office, we have a clinic for sick visits. So, maybe I might be seeing someone who's wheezing, and I might use the word Basthma^whereas the family hasn't heard it before, or I might say, BOh, has anyone said that your child has asthma?^And they say, BNo, do you think they do?^And then it's, you kind of have to, Bwell, I don't know, I have to go through the chart.Â nd that can sometimes be a little bit… difficult. Because you want to have a more in-depth conversation, but there's lots of people who are sick and waiting. And it shouldn't be that way… we should be able to say, stop, you know, yeah, we're going to review your chart, and I think this is the case. But I think sometimes we don't do it in the… ideal way. And I'm just thinking… if it were me and that was my child and someone said, well, BI think they have asthma, okay, use this thing, and we're going to see you back in a couple of days,ŷ ou know, I'd be like BWhat? Who?^But I know that's what I've done sometimes. So, I think it's hard sometimes in those acute encounters… It's a little easier when it's your only patient… 5. Registry/population health oversight RESPONDENT: We can track things like, you know, percentage of asthma patients that got a flu vaccine, percentage of patients with a defined persistent asthma diagnosis, whether it be mild or moderate, who are on controller medications. That doesn't mean it's happening, but at least they have a prescription for a controller medication, so there's some of that and looking at those reports, you can get some sense of how we're doing, but it doesn't always correlate directly with the reality for the patients.
Having an asthma champion (but not one that is grant-funded)
RESPONDENT: I guess a patient navigator could go on the Bwish list.^This happens again and again, having been through like renditions of lots of things where we spend a lot of time and you build a great program and you can't fund it anymore and, you know, it's like all these studies that have been going on… I don't think we need another study to show that Care Navigation helps families. It's a complicated, confusing process and asthma is the same thing… Families-not every family, but I would say the majority-need some hand holding and reinforcement and assistance and it's clear that we don't. We'd love to provide it but we're not that good at it because of time constraints… my wish would be: How can we prove under-treatment. This diagnostic uncertainty can lead to providers giving parents mixed messages about the child's diagnosis of asthma specifically with younger children. As one provider reported, BFor the younger kids… it's sometimes hard for the parents to say 'Yes, they have asthma.' Maybe we told them they do maybe have it, we said 'reactive airway' or something similar to it, but I feel like for those younger kids, a lot of the times there's maybe a miscommunication going with the parents. They don't realize that they have asthma.Â s noted above, these mixed messages can undermine parents' understanding of the diagnosis and treatment of asthma.
Registry of Asthma Patients/Population Health
Oversight Providers in CHCs with some form of an established asthma registry highlight success in tracking patients who have received multiple courses of steroids or are otherwise seen as frequent users of urgent asthma care within the CHC. As one provider reported, BWe review reports every week of any patient who has come into the walk-in clinic and gotten oral steroids. So, we can kind of look back and kind of keep a running tally of how many they've had, and if they go over two in a year then we call them 'high risk asthma' even if they have not been diagnosed with asthma yet, and start calling them to have them come in for a visit.Ĥ aving such a registry helps care managers, navigators, and administrators have a higher level of population health oversight and helps to focus care to those who are most at need. Providers at health centers without an asthma registry or tracking system express a desire to have such a system.
Having an Asthma Champion CHCs whose providers report having a strong asthma programs tend to have a designated Basthma champion,^often a clinician or case manager who is familiar with the community resources for asthma patients and manages the asthma patient registry. At one site we visited, the asthma champion had recently left, and her absence was felt among the providers, as this provider explained:
BWell, we had this wonderful asthma nurse who was our link to all of that, but so we were really just gearing up to do a nice job… I think a lot of that has fallen now that the position is vacant again. … I think when that person is not available, these things fall through the cracks.T hese positions have historically been supported by time-limited grants or other external funding sources. Clinical staff felt strongly that temporary grant-funded positions for enhanced asthma care may be helpful in the short term, but can be detrimental once the funding for that position ends and the staff member leaves.
City-Wide, System-Level Themes
Communication and Coordination with Other Health Systems (EDs and Urgent Care) Providers report not receiving reports about ED visits for asthma exacerbations, even when specifically requested. One provider noted a recent situation in which she had not heard back from an ED, stating that BTwo nights ago, I got a call… from mom… The child has asthma, and she had a high fever, breathing heavy… So I sent her. I still haven't got anything from [the hospital]… Even if we send them by ambulance we don't get a note back. Did they get admitted? Did they go home? No, nothing.Ŵ ithout these reports, providers state they are only able to receive information from patients' caregivers, which reduces the ability for primary care providers to have a complete picture of the asthma symptom burden and health care utilization for a particular patient.
Communication and Coordination with Community
Outreach Programs There are several asthma-related community programs in the area, such as home inspections for housing code violations and home-based asthma education programs. However, clinical staff are frequently unfamiliar with the specifics of these programs:
Interviewer: BAnd do you intersect with any of the systems that are designed to help children that have asthma in the city?P rovider: BI don't really know about all those programs.^ [laughs] In the sites where an asthma champion is part of the care team, the team appears more confident in knowing the available community-based programs and report greater use.
Discussion
This qualitative study of CHC provider perspectives on asthma care for young children highlights perceived factors associated with asthma management at the parent/family level, provider/CHC level, and system level. The CHC providers emphasized the need for families to follow up for non-urgent asthma management medical visits and a desire for more focused opportunities to provide asthma education. Providers highlight several logistical challenges, including limited exam rooms and staff with competing responsibilities. There was variability among providers regarding knowledge, comfort, and expertise about applying the NAEPP guidelines with young children, which can result in heterogeneous documentation of symptoms and acute respiratory episodes and can increase the potential for families to receive mixed messages about asthma. In terms of population health management, CHCs that maintained an asthma registry reported important benefits, including more frequent interaction with high-risk patients and more opportunities for education sessions. Some sites reported having an asthma champion, often a nurse, case manager, or physician, who was the point person for asthma-related issues. The providers from the clinics with an asthma champion were more likely to report cohesive patient care and knowledge and use of available community-based asthma resources. From the system level, CHC staff wanted improved communication with service providers across the city including hospitals, EDs, community health workers, and inspectional services.
One of the largest challenges described in every focus group was low rates of non-urgent asthma management follow-up visits. Multiple studies echo this theme, demonstrating poor primary care follow-up after an ED visit for asthma, with rates ranging from 12 to 44% [20, 21] . Several providers in the focus groups suggested that some of the gaps in asthma knowledge among families are due to the lack of opportunity to provide asthma education during brief sick-visit encounters or stressful, higher-acuity visits. Previous studies have found that parents and caregivers who bring children in for asthma follow-up are more likely to believe that follow-up is important, value the opportunity to ask questions, consider that their child's asthma is severe, and think that it is important to take daily asthma medications to prevent symptoms [22, 23] . Several studies indicate that parents are less likely to follow-up if they perceive significant logistical barriers including a lack of convenient appointments, a prolonged wait in their primary care office, or transportation barriers [22, 23] . Research has also found that there is also a misconception that followup visits are not needed for asymptomatic children [24] . In this study, in addition to low rates of asthma management follow-up visits, CHC providers identified additional factors previously shown to be associated with worse asthma outcomes: language barriers [25] and low health literacy [26] .
When looking at issues associated with optimal asthma management at the provider level, multiple previous studies have suggested that black, Latino, and lowincome youth are the least likely to receive medical care that adheres to NAEPP guidelines [27] . These disparities in care include low rates of controller prescriptions, completion of written asthma action plans, and referrals to a specialist for poorly controlled asthma [28, 29] . Fortunately, several studies demonstrate that provider education and training in guideline-adherent care reduces the likelihood that low-income children will require ED or inpatient hospital care [30, 31] . Our study provides more evidence from the providers' own words of their lack of knowledge of the guidelines. Despite there being an entire section of the NAEPP guidelines that focuses on the 0-to 4-year-old age group, many report hesitancy using the asthma label with young children, especially those under age 2. Our study points to providers' awareness that families are receiving mixed messages because of their reluctance to use the asthma label. Promisingly, most providers were enthusiastic about having a content expert come to the clinic for education regarding applying the NAEPP guidelines to young children, which would begin to address our finding that not all the providers have high levels of knowledge and confidence regarding the current asthma guidelines.
Studies have shown that improving practice-level processes can positively affect asthma outcomes. For example, implementing asthma quality improvement initiatives which include provider education and a designated asthma champion within a clinic improves guideline adherence and patient outcomes [32, 33] . In our study, asthma champions were perceived to both improve provider adherence to the asthma guidelines as well promote use of existing support services for families of children with asthma-such as inspections for housing code violations [34] and home-based asthma education [35] . An additional system-level source of concern reported by these providers was that the information from their patients' ED visits do not always get communicated to the primary care physician, limiting the evidence the primary care physician has to diagnose or treat a child's asthma.
Many of the findings of this study-such as the staffing and space to provide education, and the effects of low parental literacy-apply to the care of all urban minority children with asthma. However, other findings are specific to this age range of 0 to 5 years. Medical providers were more hesitant to give an asthma diagnosis to children in this age group (especially those under 3), leading to inconsistent documentation in a patient's medical record and to more mixed messages to parents. While true across all age groups, non-urgent follow-up for asthma management may be even worse for preschool age children [20] . This may be due to several factors. Older children can take on more responsibility surrounding their asthma care compared to very young children. Because of greater mastery of English in some cases, older children may also be able to help their parents navigate complex medical systems [36] .
There are many strengths to this study. We had a broad and diverse representation of Boston's CHCs and many participants in a variety of roles. We employed rigorous qualitative methodology. It should be noted that, given our emphasis on CHCs which serve primarily low-income, urban children of color, our findings may not be generalizable to other patient populations. In addition, the health care landscape of Boston may not be representative of other urban areas. Other limitations to this study are inherent to focus group studies: some participants spoke often, whereas others rarely spoke; often, the people with the highest education level in the room (i.e., the physicians) spoke the most. We attempted to overcome these limitations by using experienced moderators; explicit attempts were made to engage nonphysicians to share their thoughts, although the physicians did tend to speak the most. Another limitation is that we are unable to specify the demographics of the participants in each of the focus groups.
In summary, this study provides important insights about provider perspectives of barriers to care and opportunities for success in asthma care for young children in urban CHCs. The implications of this research for urban health care providers include a more dedicated focus on following the NAEPP guidelines, especially for children under age 5; designating an asthma champion at each health center; developing an asthma registry; and improved communication between intersecting systems of care to support children with asthma. Additional research is needed to address the impact of inconsistent documentation of asthma episodes to assess whether parents of young children perceive that they are receiving mixed messages and the degree to which those mixed messages undermine the ability of providers and families optimally manage early childhood asthma. More research is also needed to understand, document, and incorporate the use of home visits as a patient-centered way to reduce the gaps in care perceived by providers [35] . Findings from this study can inform and improve asthma management interventions within clinical settings for low-income urban families of young children with asthma.
